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Steve Holland,  numero uno CCD engineer at LBNL, will be 
giving the noon detector seminar at ANL, Thursday, April 23rd.

Will try to schedule a private meeting, next 2 slides are what I 
plan to show him...
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Front-illuminated, 
left edge

Back-illuminated, 
top edge

Back-illuminated, 
bottom edge

Back-illuminated, 
left edge
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Front-illuminated, 
left edge

Back-illuminated, 
left edge
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Plan is to go back to APS with new front-illuminated 
CCD, and hopefully with a smaller beam

Received 6 CCDs from FNAL with unknown status,  5 are 
front-illuminated,  first one tested looks funny



  

 Pinhole studies by Rich and Hal

 Continuation with <300um slit opening

 2 Pinhole Plan?

APS News
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Pinhole 1 
radius

Pinhole 2 
radius 

Distance 
Pinhole 1 
to CCD

Image 
radius on 
CCD

10um 2.5um 15 cm 6um
15um 2.5um 20 cm 6um
30um 5um 30 cm 7um

3 options (?): 1) talk to Tim Graber about APS beamline 5um capability
        2) 1 pinhole fixed,  2nd on xy-stage  (hard to reproduce)
        3) make tube for both pinholes  (hard to point to beam spot)
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SK Comment:   Based on discussion at meeting,  this looked doomed to 
failure, will give up before seeing a SN.  Seems much better to get to ~16 
magnitude sensitivity and do SN follow-up based on IAU notification. 
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12”, ~$7K

16”, ~$17K

12” can get to 11.6 mag in 2 minutes, and 16” can get to 10.8 mag in 20 seconds (stars).

11.6 = Zeropoint12” + 2.5*log10(120s)             Zeropoint12” = 6.4
Mag = 6.4 + 2.5*log10(3600s) =  15.3 

10.8 = Zeropoint16” + 2.5*log10(20s)               Zeropoint16” = 7.6
Mag = 7.6 + 2.5*log10(3600s) = 16.5

(14” is ~$9K)
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M51 taken with 16” and 3 filters
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backup...
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Front-illuminated Back-illuminated, 
red=600nm, blue=900nm



  

~8 keV x-ray beam

ANL/HEP test-stand at 
APS x-ray lab.

Using x-ray tube plus      
5 µm tungsten pinhole. 

Energy range of x-rays 
gives similar absorption 
lengths as optical range. 
(Janesick).  

Sub-micron stepping 
motors move test-stand 
w/o disturbing beam.  



  

 Ordered 5 new pinholes (20,50,100,200,300 um) to help make sense of APS beamline, 
hope to put on motorized mounts

  Should get new front-illuminated CCDs from FNAL within a week,  but need to test in 
HEP first.

CCD News



  



  



  

Beam Spot 
at Cu?

~3mm spot imaged here

5um pinhole

Illustration of beam geometry 
(that doesn't make sense)



  

 APS analysis underway...

 Having 9 dead pixels is understood, 6 extra pixels in serial 
register,  and Leach says other 3 are from the electronics pipeline.   
(latest CCD has 10 dead?) 

CCD News



  

4 pixel shift is global, due 
to extra 4 “prescan” 
pixels, easily flagged by 
glowing edge



  

Growing effective pixel size at edge, opposite 
of what we saw in front-illuminated



  25

Pre-scan

Column 8

8 keV x-ray 50% 
interaction point

?

Photon 
Direction

CCD Side-View
E-field model can explain 
columns >4 ok, but not <=4
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 Front vs back-illuminated
 Hal's tests of integrating sphere throughput
 Hal's tests of monochromator passing “higher orders”

CCD Quantum Efficiency Tests in HEP
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Juan says that front-illuminated QE is supposed to 
look like open triangles (which we measured), and 
very different than back-illuminated
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backup



  



  

 Writeup Edge Effects in journal article (need more data?  Depends on LBL reaction to draft)

 Meet with APS group on future work,  new ~50-100 um pinhole on moving stand instead of 
slits (+ 5um pinhole)?   Goal easy to achieve <=10um beam.

 Test new pinhole setup with Weizeorick FastCCD or APS PMT (rates only) or both

 Get new front-illuminated CCD from FNAL

 HEP teststand:   QE mystery,   DES overflow,  modify focal plane for science packages,  rest 
of FNAL testing procedure

 Precam

CCD TODO  Rest of 2009...
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